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7l7H 53 o] 4. ^ ^Ajcflofl rc).^. ^a o V jt.^ ^h].^ ^ 7 ] ^ ^cg ^]o] 

^ll^tA^, U^HK^sK- ol^-o- £i=- ^oj- ^ H ^7l« ^ 5^. oI-bH, 

£ 2 
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*1H ^7lS] ^^Hr °m 41 # JL^ -f-H ^7]{Phase 

Locked Loop Frequency Synthesizer where Frequency Gain Variation of Voltage Controlled 
Oscillator is Compensated} 

£ l-Br 3)^ 3.^ ^-H ^*Hr ^7l# £Al^V 

£ 2^r «^^A]^ofl itj-s <fl# ^ H ^2)-^ ^7l» 7fl^a|ll £AltV 

JL, Ji^r^r <£^x\d\]6\] 4^ 

-H, 3.^*}^: ^HH 4^ 

JE 5^r 51 2^ *l<y- aj)^ ^71^ ^o^ ^oj-ofl 4^ ^3)-^ ol^- <^sl-# 

31, iL#S}fe- a 4€- ^HH E^ltr 

£ 6-^ rcj-s. ^ ^7l^ ojs. ^^ 7 |. <^ j,^ 

■¥■•5. ^sHr ^7l» #c] ^^1^ l-s-s. 

E 7£r cf^- ^Al^cH] #0}- ^71^1 ol^. &J £^ j7 
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<9> o^v jt.^ (Phase Locked Loop)* °l-g-tr ^ 7 ] (Frequency 

Synthesizer HI =rtr 33°_3>l, ^Ml^Tr *1H Dr^l^l ^sf^ ^§j. 7 > 

<H> £ l^r #Sfl^ 3# ^ ^7]» £A]tV «£0]CJ-. 

<i2> £ H ti }<4 ^o}, ^2fl^ ^ ^71^ 3K V Hlj]77l(Phase 

Detector: 101), ^E^Loop Filter: 103), *\]°] ^7] (Voltage Controlled 

Oscillator: 105) ^ 3*1^ £-^ 7 l(Feed back divider: 107)3. ^-^^cf. 

<13> ^Aj- Id] 12 71(101)^ °l7}£]^ 7l§ A]S Fin ^ 2]-E.«fl «.^7l(107)<HlA-1 #^5]^- ^|3L 

# til^V^l, <£ ^!JL?J;<i * r 7r ^€ 3# ofl s| ^(phase error signal)* ^ 

^tr^f. °1 si *V ^ #71 7l§ ^1J[. Fin ^ ^B.^ £-^71(107)^ #j£?j£l 

*r# ^H^. ^-H ^1(103)^ 
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ti]ii7 7l(101)^E^ #33^ fl-* oflS) ^J** 7^ -f-^A] ^ ^ , ^ 5flt|. . $}o] 

^71(105)^ ^B1(103)3.JM1 ^fle] ^Ji^l 3*H ^ 

Fout^ ^^Hr* ^HW. 3x] = «] ^71(107)^ *1H ^71(105) «1 5171 (101) 

*H1 s]c«flo.s. 3^r3<H , ^<y- ^71(105)^^-1 Fout# §^Hl N^-S. ^ 

5. H <fl# 57^ =H ^7H1 ^^l, ifLir <fl# til 5171(101) 

<2] o^l- 0)3=., s-s ^3 (103)21 o)s. ^<y- ^ ^71(105)^1 ^SK 1 °1^ ^1 

«1 = ^71(107)^1 &^Hl N<^1 HVHlBll^Cf. tc)-^ , Z^o] o] ^- ^ N ^ 

*lel ^«fl^l -¥-5. o]^- ^ ^Ai7l7l 3l*H ^S^- ^T^l^q-. 

=izM, 3# ol^ -f-H ^r^Hr ^7H1 &oH, #<y- 40] ^71(105)^ 

21 ^ ^ ^^MMl tnj-el- n °1^- ^HM 31^3°-^ ^2)-^ ^7}- ^^cf. ^] , ^ 

^€ *lH ^7l(105)# ^-g-^- ^-o ^ ^ ^ofl ccfe]- 01^. 

^SJ-^MI ^cf. °l&|th ^oj. ^o] ^ 7l(105) ^ ojs. s.^^) ^sK- ^71 ^l^l 

^ 4°] ^71(105)^1 o]!^ m^o] t^^r ^o. ^ oV^ofl 

*H . 3# ^ ^^Hr ^71^ A^o) <gs)-^- a^Rr €"^7V ^^Cf. 
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<i?> ^7]^ ^3f^ o]4=-o} ^.g. ^f-o.S.^, 

Jl^ ^S. ^^Hr ol^ <£$Z}7]} -fr*l«Hr %°)x%. 

3 ^^Hr °1^§- ^717} ^^Hr o}^ - 

<19> ^-7] ^*>7l ^A}ofl6)l n}=. fl^ ^ 

^ t^SRr 3# W1JE71, ^^J- ti^HH ^ ^ € 

B^SKZ t^^^l *\}°] ^1^1- #^*Rr ^-H #^3^ *1H ^ls<^l 

3«M ^S)-^ ol^-o] ^ *|H ^71, 7])o] ^7loflAi # 

^ ^^HM- S-^«H 4 2} 0] JH7] °1] ^2 Sl7>*|-fe ^71, # 

^ *1H ^ ^71^ ol-g-^H *fi<H ^7)2} o]S. S^oj TflAV 

^}0]^0_S.^ , ^a o V a] J27l , ^ = ^Ei , ^ *H ^71, ^ ^7lS ol-f-O^ o] 

o] <H^*}£^- *lM*Rr ^11^711- 

<20> wV^o^ o^^^^d] 4= <H A o V aL^j ^2. ^71 ^7}9] ^^U]^ 
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<21> -& i£igcq ^^Al^ofl 4^ ^Aj- JL^ f-H ^4^T Sl^H, WliH7l^ *>4 

*|, 3^ WU44 ol^-o] ^H£4. 

<22> a ©Jajahh 4€- -a^ ^-5. ^4*r ^7l ©1©H, =l= ^E)fe 7 >^ ©l 

*1H€4. 

<23> ^. H^AHH 4€r JL^ ^r4^ ^71 &<>H, ^oj- ^^ 7 ]^ ©}Vi- 

<24> M. ^tg<q Oj^ AHH l Ufa Jl^ i=Lir ^7l Olc^Ai , ^o] ^7]^r 

2 ©1#4 ^©J- ^©i ^711- IfsU, aflo^H^ ©}7>4^ *fl<H Aj^ofl cq^<*| o]^ 

<25> M]^©] ©j^Al^Oll Of^ ^ ^H. ^4t ^71 Sa<H>H. ^ ^7l^ 

^4^ tfl 0 ^ ^4tt 44 ©1#4 Tl^AlBll- S.^-sr>Jl, ©l^Ej ^3flAlE^©l 

St-gr ^©i^-ASM), *\}o] ^7] 4 <^4^ o}^^ 7>^Al^rf. 

<26> Oj^Al^oll t4f ^oj- ^ ^7121 ©m w o >^^-, ©l7>3^r ^1 

tlS. ^ ^12 {IJl. 44 tilil^l-Jl, ©J: Al^^ofl fl^>7> ^7fl*Rr ^-f ifltf ©A el {IJl 

I" #^Rr 3# «1^7], ifltf til527HA| #^5]^ 4# ofle^ Al^l- «]E^4ZL ©2^44^ 
*1H €E^, *1H {111 4*H #34^r {Is. 

©] ^4^ ©]^-©l ^M^TT ^ ^l©i ^7l, * #©}- *1H ^7]©llAi £^<g A1J:©] 
1- -g^r^H 44 4# W1JH711 *)12 ©]7>4^ ^711- i^>^ Jl^ 
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^sHr, *fll #31 ^ ^]2 ^ 314*1 *)H 3l *fll 3l ^12 ol-g-*H 

*lH ^7l^ ^2}-^ *f|i A]^}- Fin, *lll 7} Nl, *U #7lHH 3#£ € 

^l VI, *fl2 gr^*)7} N2, ^]2 #7}HH V2<y ^-f , ^l^H ^715] 

^r^Hr = Fin X (Nl-N2)/(V1-V2)^i=f . 

m 31 42 tijil^ji, <£ A]Jr;£ofl ^ A o V ^>7> ^fl^Rr 3K V ^1 el 

*H *ll<H #^Rr ^Ltf, ^S. ^oj)A] #^£L)^ *\)o] Al^ofl 

Aljro} ^Sj-^ o)^ol ^o^- ^og- ^ ^*\7], ^ *1H wV;*l7HH a]^^ ^ 
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XH ^7l^ ^ Ajjio} -5^-7} ^gfl^l X|l ^S)--7> ^1 ^ 

<X XH ^oj-o. 3^.- XI 2 cjTll, ^71^ XHt^^l, ^ 

^71^ #^ ^Jro} ^^Hr* ^3 ^4^^ ^SH^U, ^H ^5.^-E| XH 3 

#*Kr Xl3 #31, Xl2 ^Tjl ^ X|3 #XHH z}-z}- xH ^ ^Sf^ oj-g- 

«H, XH t^l7|^ ^2)-^ °l^r* Tll^Rf X]4 #Xl, ^ XH 3 #3 <a 

SSI ^^Hr^ Ple| ^*fl>0 XI 2 ^4^» wlil^Jl, #^ Als^ ^4^7} XI 2 &4 * 
H$ 7}^ xtfl^H XI 2 #X1 ^ XI 4 XI 5 #7)1 » Sf-W. 

£ 4^ ^Aioflofl 4= #<y. xH ^7ls] ^s}-^ o]s- ^ flo^, £ 

oj- xH ^71^ ol^-o. ^ ^sHM- Fstep, X12 #XHH XH VI, 

x]3 #XHH xH €<3H V2^1 ^4- , XH ^7l^ °m = 

Fstep/(Vl-V2)<Xrf. 

XI 1 * XI 2 4!Jl ^ alJIL^Ji, «£ ai^^i ^#*>7> ^TflSRr ^-f ifltf oil si 

*M XH #^*Hr ^-S ^Ei, ^-H ^o|H #^S]^ XH A] So)! o]^><X #^£l^ 

oi^-oi xH^^ XH ^7l, ^ ^ XH f?!7HX #33^r 415: ^ 
^^Hr-I- £-^«H ^-^*><X hi jn 71 oil XI 2 tl7Hm ^7l# i^>fe 
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7i§ ^shmh *ih ^is^B-i 3#*Kr ^l ^^l, *ih ^ 

<31> ^-71 ^<y- ^71^ #13 71^ ^ n>3. ^ 

A]7lJl *IH Al^ S tLE-| ^#*Rr m &7\), ^ ^12 ifl^l ^13 ^f-g ^1 

#7ll» ittb^. 

°« v *fl<H ^71^1 ^^Hr o)s_^ ^2 31 m&JlM^s) s&S.Q ^^7> z^Fl, F2 

*)12 #7)1 ^ *fl3 #7jHH ^\]o] ^oj-o] yj^yj- V l, V2<?1 ^-f , ^<g- *1H ^7]^ 

^r^Hr = (Fl-F2)/(Vl-V2)o]cf. 

<33> «v^o} ^^ Al ^ofl 4=- ^Aj- jt^ ^71^ ojs. <£7}S\ 

m ^ A}2 ^IJ: ^ uliii^, fl^>7> €^Hr ^-f °fl 

^ ^4^* ^Wlcfl ^ ti]iH7l<Hl ^12 ^3LSL 917}^ ^7l« i^>^ 
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*M 3:31, *)H ^°« v ^r 3#*Rr ^12 3-711, 9] ^til* ^H^o.5.M) , 

^7l^ #^ Al^o] <^ -^nj-^- ^Sj-A^lJl, *H ^jSLS^ 

€°*M- 3#«Rr *fl3 #31, *I12 3:711 ^ ^13 3t1HH ^ ^ ^r^Hr It-a- 

*)H ^71^1 o^-fr 7ll^>^ ^4 3711, *H «^ 7l ol ^ a] 

^ol ^S}-^^ Pi el ^Sfl^l ^2 tilJE^Jl, Aljrc,) ^2f^7> ^2 &4 & 

7>^ nfl^l *fl2 3-711 ^ ^14 3-711* «i4*Kr *fl5 3711, ^71 Si 

ifl*l *115 37111- -g-^H 711^ 4^1-jl, 3K> -H^ ^-H ^ ^-H olS.^- ^c>l 

*}kr m 3711 # i^*Vcf . 

^ #^17151 ol^.^- <^ ^4^ 7 > Fstep, *fl2 3:^HM1 *IH 

VI, m 3:7lHH $]o] ^<y-oi V 2<y ^-f , #<y- *1H ^r^Hr °1^ = 

Fstep/(Vl-V2)olcf. 

^4 ^MHl 4^ -H^ ^*Hr ^714 ol^- t^H wj-^^, o]7l- 

^Itt *fll ^}Jl * *fl2 ^R 1 ^ tilJEe>Jl, <£ -^J^l 31^1-71- ^7.fl*Kr 7$ + fl^ 

9}^^}^ *fl<H ^ISl- ^E. ^E-l, ^B]ollAl #^51^ *\)o] Al^ofl ol^ocl ^ 

^51^ ^4^T °1^-°1 
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3£r *IH ^ ^*M4M Al^^ ^2h^# CCfe} £ 

^r^H 3# *}ZL7M 42 °l7}ffc= ^7l# i^-*Rr JL^ ^f-H. ^7} 

?H]6] *\3L3_™-B\ *\}o] ^ ^f^Hr ^11 #7fl, *lH ^71^ #3 41 :M 

^*Hr* 71^ ^SHMH u]E] ^£ ^Bj-^T ^ ^^KM^ *1H ^0^^ aj|<H 

3#«Hr ^2 #7fl, *H ^71^ #^ Aljro} ^^l- 7l§ ^S^o^ <^ - 

^ ^^-A17)JL ^flcH ^ll^El *lH ^-g; ^#*Rr *fl3 ^741, *fl2 ifl^l ^13 ^741^ 

^*KE^- 3H*Rr *l|5 #711-1- if-tbrf. 

^3 ^HH rcf^ ^ JL^ ^2. ^^Hr ^7lSl ois. ^ y^ofl 01 ^ 

*1, *1H ^71^1 ^i*Hr ^12 #711 ^ ^13#71H1a^ ^ ai^o^ ^sH-7]- z}-z]- 

Fl, F201J1, ^12 #711 ^ ^13 #7lHH ^^ 0 I ^ VI, V2«?l , *1H 

^ 7 ]o] ol^- = (Fl-F2)/(Vl-V2)oli4. 

^HH 4€- ^ -t-H ^7l^ o]^- ^ wj-^ o. ; o] 7 > 

^1°^ #^*>^ ^-H. ^e. ^e^I^ ^IJloII ^^>^ # 

^s]^ ^1^^ ^nH- oi^-o] ^iH 
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3^ *\]°) ^71, g *f|<H ^7HH #5^^| Als^ ^s)-^ -g-^HH rcfej- ^ 

«H U1JH7H *H2 ^17>*>^ ^711- x#s>^ ^ -n^ ^^Hr ^71^ 

^£ 7l^ ^^r°\}*\ ^1<H *lH #<?M: 3#*Rr *fll #7fl, ^7}£) 

m ^sHr* 7l§ ^K^H n]^ QJ^ ^4=^ ^ ^X\7]JL *\)o] Aji S 

-^Bi 3#*Rr ^12 ^Tjl, ^7]^ #^ ^4^r» 7]^ 

^13 #tHH ^ #3 °l-g-*H *H ^71^1 o]4=- 

* Tfl^Kr #7fl, 31 ^^Hr 71^ ol^j^ Hl^jl, ^ ^ 

<38> i^o] ^AHH o^Aj- J7^ ^+ ^7)0] o]^- ^ ^ofl olo) 

*IH t^l7lo] ^sK- ^2 ^711 ^ *fl3^7jH *lH ^71^ O] 

^-& m &n ^ *\ ^ #^ ^a^a ^ fi, F2c»i ji, ^2 #31 ^ ^3 # 

TfloflAi ^oj-ol Z)-Z]- VI, V2<?1 ^ ^7lS] C]S. = 

(Fl-F2)/(Vl-V2)ol^. 
<39> 0)0,}, i**^ wVtgo) ^ai^ii- ^tbcK 

<40> ^. IC)-^- 31^ ^71^ 71^- ^ 

<41> £. 2^ ^- ^^^1 <^^Al^]ofl XX\ ^ <j\S£ JL7£ i= S -31}-^ ^7l» 7fl^ 
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<42> £ 2^1 5*1^ w>sq- ^-ol > ^ ^^$] Q^X\d\)6\] uj-g. <H^ 0 V Jl^ -f-H. ^^Hr ^7]^ 

^ «li!7l(201) ) ^-H ^1(203), *1H ^71(205), 5i]^«Ji «^ 7 1(207), ^#7] 

(209), ^ ^1^71 (211)1- i^tK 

<43> <^ ylJ27l(201)^ 7l$ ^]JL Fin ^ 2] = ail ^-^7l(207)°fl^ -ilJL^l fltf-g- *1 

JH^al, ^f- ^ISTiofl ^ *>7}- ^fl*Rr 3# °H&I W]Jil7l(201) 

^ 3H V °1^8r A cWH *13 , #7] ^<H7l(211)^Ei °1 

7>5]^ *fll A]J: vcH ^ ^4- 

<44> i=LS €^(203)tt ^ WlUl7l(201)^^ #^ 3^ ^ ^1^1- ^^ul, o_^^i 

^ -r-H. 11BK203)^^ <*flel ^IJLtt ^ ^71(205)5] *]H 

<y-o. s ^ <&7}&r).. ^-^7Ht1] x>^tb w}^ ^-ol, ifLsr ^ E ^ ( 203)^ ^ z\<*{ ^4 ^(low 
pass filter)^. ^^tf. ^ (203)^1 °1^£: ^ ^>3HH nje) ^tsfl;*} £ 

^"71 ^)l<>|7l (211)5.-^ Ei ^7>5l^ ^2 Vc2<^l 2]f>\°l ZL o^ol 

<45> ^ ^71(205)^- < e]7>£]^ jfto] ^ Vlpf^l Fout» 

^H^H ^71(205)^1 ojs-^ ^ AlJro| ^2)-^ po^b^ ^ 

*M VlpfSj ^S^i^L LHr &°-S- ^^M, ^H7l(211)^lAi #^5]^ *113 *1H 

US. Vc3<i £l*H ZL oj^-ol s^^nf. 
<46> 2]£L«« -g-^7l(207)^r *1H ^ 71(205)^1^1 #SjSlrr ^IJl Fout^l ^ 

^ ^71(207)^1 g-^Hl ^H7l(211)^lAl #^5l^ >H4 ^IJl 

Vc4<>11 ^^><^ ^^^cf. 
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<47> ^#71(209)^ -f-H ^El(203)°1H #^£H ^ *fl<H ^71(205)3. < a7>5]^ >fl 

°] Vlpf-g- 3#*H ^1^71(211)5. #3 *tf. 

<48> 71(211)^ *M ^71(205)^1 ^^Hr ojs. %^f>}jL t U]M7] 

(101)31 ifl# ojs. ^(203)^1 ^i^ °l^-§- ^H^S.^, *H ^71(205) 

51 ^sK- o]s- Hlth ^71(205)^1 ^^Hr o)^ S-^o] 

^t^EL, ^ ^13 *IH Vc3» 71(205)3. <?17> 

#<g- *H ^7l(205)7> <^^tlr <=>1^ ^ ^IS^- 

<49> £ 2olH^ ^H7l(211)7> *fll ifl^l ^13 *IH ^Isl- S.^ #^*Rr ^iLS i£A]§>^ o. 

°1^ -i^^l ^» ^^-S-m], *)U ifl*l *il3 *)H ^IJi ^ ^l-q-^l *il<H n> 

°1 sfl^- ^SH^ ^og- ^ ^71(205)^1 ojs. JL^o} ^.g. ^ ^ 

^>^, ^ (203)^1 °1^ ^ ^71(205)^ ol^-^- *\}o]7>}x\ 

til in 71(201)^1 °l^^^r ^H^S^, *IH ^71(205)^1 °1^- s.^ oj 

^3}-!- SL#^- ^ Sa^, -¥-5. ^(203)^1 ojs. s ^ ^ 7} (205) 2] ^s}-^ 

<so> a- Mj-tgo} ^^ Al ^ofl rtfs ^oj- ^ H ^71^1 o-|3=. s.^ ^ ^ ^ ^ 

<51> o]^, M. o^ AHH 4^ ^oj. ^ ^71(205)^ ojs. ^#*Rr 

^ ^"71 *H ^71(205)^1 o)s. s^cq j^j-^ A^^^vcf. 

<52> ^2}-^ f^7H 51^^, Al^oj p out ^ og^ Al^o^ -2). 

Fin ^ 3X)cyfl 71(207)^ N^l ^, 3] = ^ ^71(207)^ ^ 

«l7l- N^l , #^ ^1^^ ^s)-^ Fout^ Fin X N<^1 
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S^r, *W 1^71 (205)3 °}^-& #3 {JiSl ^*Hr Fout^l *fl 

<H vipfs] i^^o.s. M-^r ^ 314. ^r, ^y]7> ni^I ^-f^ #^ 

3 ^r^Hr Foutlfe Nl X Fin^lJL, ^«]7> N2^1 ^-f^ #^ Aijrcq Fout27> N2 X Fin 

°H , ^71(205)^1 SJ^^lfe »H ^i^^l ^ vipfi, Vlpf2^1 ^-*M1, 31 # 

^7] (205)^1 ^*Hr Fin X (Nl-N2)/(Vlpf 1-Vlpf2)7> 

tilHI7l(201)^ ^aj- o)^ ^ ^3(203)3 ^}o] , ^^Hr ^7]£] 

-f-H ^^Tfl £ ^ ^4. #1=1 ^3-2.3.^, *1H ^71(205)^1 o]s. 

°1 c 13 i§^€ 7l§ ol^cf feo>^^ ^-Mfe, ^a o v alJ27l(201)^ ^ o)S- ^ s H 
^(203)3 ojs.^- 7V^a)7}JL, *\)o] ^71(205)^ 7l 

§ oj^-ticf ^o}7.)^ ^-fofl^ tiliH7l(201)^ s H (203)^1 o] 

^rSr ^7}X\^o_S.M] t ^y) i=L S o]^o) ^]o] ^71(205)3] ^Sj-^ o] 

St, £ 4€- ^Al^ofl tcf^A^, #<g- ^]o] ^71(205)^ o)^ 

^^l^l^ ^H^A^I, ^71(205)^1 ^4-^ ol^-g- <^}.i=. ^o. 

^ ^^Al^ ^ oicf. tcl-eM, ^71(205)^1 ^^Hr *IH S^- ^ 

^^Hr ^711 $M ^^^>7fl -fr^T^s. ^ - o}^ 

£ 3£r S. 2^1 ^<y- ^71(205)^ ^flo] ^ VLPFofl 4^ ^r^Hr 

^ KVC0# ^a o > wlii7l(201)^ o]^ Kpd ^-H ^B] (205)^1 

Klpf-i- #71 ^71(205)^ ol^. kvco^ 
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<57> 3~7]Q ^-^K initialize blockHH , *)H ^71 (205)^1 %^ ^^Hr Fo# 

^^K 1 Fmin 3 £3. ^^*>cf (301). #7l £o] , ^ Aljro} ^^j.^ 

Fo^ Fin 31 £^7l (207)^1 §iS S^o] 7}^-£>£LS, 

^1^71(211)^1^ nl^tiJj ^71(207)^1 ^al m ^± ^f^^ #^ Aljr^ ^ 

4^ Fo# ^^Hr Fmin M *r 

<58> ZLElJL, ^ VLPFl-g- -8-71 #3HH *iH ^oj- VLPF ^ *Vt} (303). # 

*)H ^71(205)^ VLPF^r ^#7l(209)» -g-*H *1H 7l (211)5. 

<59> o. w.^ 7 l(207)sl N» 2|f^, *IH ^71(205)^1 #^ 

Al^o^ ^nj.^ Fol- ^sHr Fstep ^ #7]- A] 71 ji, zl-z]-^ cfl<*HH aflo} ^<y- 

VLPF# (305). 

<60> av 7 ] a^^^v b><^ £o], ^oj- aflol ^71(205)^1 ^^Hr o]^ £^ aJJto] ^sf^ F o 

^ *fl<H VLPF^l ^s^i^S. M-^ &°lH.3. f >^7l (301) ^ (303) ^Tfl-I- ^is}^ 

^71(205)^1 ^sHr °l^-i- ^ 5^. ^ #^ Aijrcq -5}- 

^7} Fo°1 ^-f^l ^<y- *lH (205)^1 o]s. KVC0[Fo]=Fstep/(VLPF-VLPFlH ^cf 

(307). 

<6i> Aj- 7 ]o] ^ (303( 3 05) ^. ^oj. ^ ^71(205)21 #^ aJj^ Fo7 ). 3)cfl ^ 

^ Fmax7l- ^ nfl^l mfo^ (309), A ^r^K 1 tfl^^A^ ^<y- ^ ^-^1^1 (205)^1 <>1 
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^7}S\ 3,7} ^o] ^q-ig, Qt}±r #3 -tl^^ Fo» (311). 

=LB\JL, #^ ^^7> Fo^ ^-^^ ^<y- ^71(205)^ o]SL KVCO o. Ao>7] ^ 7l ^. 

WIS 71 (201)^ °1^ Kpd S^r ^-H ^(203)21 o]^ K lpf# 9X^. ^t^C 

^H7l(211)^ wlJH7l (201)^1 ojs. Kpd u:^ j=lh ^(203)3 ojs. Klpf 

*ll 1 5E£- A2 A°\ t±3L Vcl, Vc2« ^Hf-o.s.Mi (313), <$s£ jl^ =s ^ 

£ 4<HH^ ^71(205)^1 #^ *1JL£| ^ ^r*Hr Fmin a^tfl 

^^Hr FmaxS ^^^^.S ^7>A|7j^ iLi} , ^*HH nJ-eMfe ^ cfl ^2}-^ 

Fmax^H 3li ^r^K 1 Fmin^-S ^-^l^l^^i *IM ^#*>JL, ^<y- ^^l (205)2) 
~=Hr o}s.o. oicf. 

51 4^r 5L 2<f| JE^s} ^o}- ^71(205)^1 3 SMI trf^ oj^ 

3 ^*Rr ^1^-a- ^l*>7l W1S7K201) IE^t (205)21 o)^ 

Kpd, Klpf* ^H*m ^ ^HH 4*iH jEAltV ^solcf. 

^71(205)^ #3 ^IS^l Fo« ^^^Jl, Fset* #7} #3 ^s^r FoS. 

€^tbcf (401). olnfl, ^oj- ^#7l(207)fe *H 1**! 71(205)3 VLPF* ^#*> 

-H, VLPF1* ^7l ^#=1 VLPFS (403). H ^, £-^71(207)21 N# 

^l<H ^71(205)^ #^ ^IJLSl ^sj-^ Fo7> Die] Fstep 

^ ^ ^3Hr7> Sl^s. ^ji, o] ^-EfloflA^ «v^i 7l(2 05)^ ^1<>1 ^<y- VLPF-i- 

(405). ^-71 ^"a- VLPFol VLPFl^l ^ ^^m. q 
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#*}JL, *]£. ^^tb ^ofl^r ^^1 (405)» ^WJL, ^*}4 ^ #31 

(409)1- (407). ^, *1H ^71(203)4 #3 ^4^ Fo# ^4^ Fstep 

^ #^4?J ^-f si VLPF^l 2.71 ^4t Fset4H4 *)H ^ VLPF14 4 

€■ 7>^ nfl^l ^4^ Fo» #^4^14. #711 (409)^4^ ^ Fol ^ ^ VLPF2 

» #7l #7fl (405HH #3€ Fo& ^ VLPF^ -g^*}^, £^ Fo^r Fset 
S. it^tf. 444, Fol^ 2:7] #^ ^4^FsetiL4 ^^^r ^4^(Fstep 

Fstep4 ^^tifl) 4^ ^^(o)t\ '41 ^^'^ji ^ VLF2^ #4 

*fli ^4^44 ^oj- ^4(205)4 ^l^H *i4- 44' 44^ HO^-S 

<66> zl ^f, 44 *)H tJ-44 ( 205)4 #^ ^4^r Fo* 3:71 *144 ^r4n^ Fset°fl4 

<H3 ^4^ Fstep 4^- ^7>44^, II #Efiafl44 ^ ^ov VLPF^: ^#^4 (411). #4 
4#4 ^ov VLPF4 4^ VLPFl^l 444 44 ti^r v]Mz:}JL, <# ^ ^ ^ s ^ 
7>^ nfl^l 44 ^ ^^l (205)4 ^4^« Fstep 4^- ^71-aI^H, 43. 4€- &Sr 

7>4 ^-f^m 431 (415)1- ^3^4 (413). 43] (411) 4 44 (413)4 4*344, 4^ Fo 
xr ^4 ii44 #^ ^4^ Fset li4 ^s)-^ (Fstep Fstep4 4^ u ti) 4^§- ^7>4 
^4^r 4(°14 '42 ^4^ '4^ 4)o.S 4^3 4 31, ^ VLPF<H1^ 44 42 ^4t1^2] 4 
4 44 !>44(205)4 44 44 3K<>14-, '42 44 ,c >14:n. 4)4 4#£4. 

<67> ^-71 ^44 44 ^4, 44 44 ^471(205)4 4^ KVC08: #^ ^4^^ ^4^* 

#"3-4 ^5}-^^- 5- 4^ ^^icl-. zielJl, ^^1 (401) vfl^l (413)4 4^°1 ^^4^, ^ 
^ Fol ^ ^ VLPF2^ ^ll ^4^r ^ ^^S. ^^4^1, Fo ^ ^^r VLPFfe ^2 
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^^T ^ *fl2 #<$°-3- ^^5)711 *1H ^7]^ o]S. KVCO o. 

(Fo-Fl)/(VLPF2-VLPF)°-S Tll^m (415). 
<68> zl * , Fo« 2:71 ^ ^^Hr Fset -M^^cf (417). =L^JL, ^ 

KVC0[Fo]# #7l ^711 (415HH Tfl^ ^ *IH ^71(205)^1 ^^Hr o]^- # ^ 
^JL, €*Rr 3*fl °1^ ^ A o v "1 5171(201) 2L^r (203)^1 

cf. 14^, 71(211)^ ^1 SE^r *I12 *H ^IJl Vcl, Vc2» , ^ ^-H ^1^ 

°1 ^ *W ^71(205)^1 o]s. ^^6)| #7fl$M ^ - 01 ^ ^ ojcf. 

<69> 5L 5^r .£ 2^1 £^1^ *]}o] ^-^171(205)^1 *IH ^^1 4€- ^r^Hr °1^ -§H3# 

^#§>JI, cfAl ^^£1 ^71(205)^1 ^2}-^ ol^ s^*Hr ^ 

<70> ol^> ( 5# t2s}oj i£^o} ^^AHloil afs ^<y- *flc>| ^^171(205)^1 ^r^Hr °1 

(501-509), *)12 #3 ^^Hr * ^12 #<?hg- ^#*Rr 4^(511-513), ^ ^^l^l 
3l^Kr 4^(515)^ 5L 4*1H 34 ^^JELJiL, <*l7H^ ^^-g- ^^>7lS 

<7i> Fset^l^Sl ^-^171(205)31 ol^- KVC0(mea)ol Tjl^sl^, #7l ol 

^ KVC0(meaH -g*Kr <>1^ KVCXXtarget )4 3Hr*l wlm*Vt}- ( 5 17). °1 ^o-d\] 

^-f^l^ ^ *lH % v ^7l (205)^1 o)^ $]o] j^*. ^JL^tl-. 
1^1 71(205)2} o}^ KVC0(mea)°l Qf>}^ o}^ KVCXXtarget )4 *\g_ ^ &-$r ^-f 
<Hl£r 71(211)^13 *H ^1^ Vc3» #3f-JL5L*], ^7lal ol^ ^ojtcf. 

^, ^1^1-^ ^<y- ^iH ^^171(205)^1 o]^ KVC0(mea)ol ^*f^ KVCXX target) ^.cf €■ ^ 
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-Mfe *1H 71(205)^ o)^ KVCO* ?\ jl , ^ %^-o\}^ *IH t^l7l 

(205)^ o}^ KVC0# ^7>Al^lcf. ZL^:n, o]s. B-^-§- <g.o_ ^ (503) ^ 

(517)* «V4^ 

<72> ^ aH 6(| u^a. ^ ^71^ o]^ m^j ^ vfrTgo] <£^X\d\]d\] 

3^- -2.^ ^-H ^ 7] o\] ^-g-^ ^-Sfl^ ol ^X\d\) 

<73> £ 6-$: |£f °l-§-^H 3R V tilJE7l^ °l=-fr f- O.^ , ^<^- *)H ^71 

(605)^4 o]s. ^g}.^. ^a o v^ ^. oj^oflofl af^- jx^ =Lix £ 

<74> £ £^1^ «!- 2+ ^-ol, i£tg oj^ Al ^ol] O]-^ <£|^ Jl^ IMMfe 

^a o v H]iH7l(601), ^(603), ^71(605), = w.^ 7 ) (607)) ^<y- ^^ 7l 

(609), ^ ^1^71(611)1- 5^8- 
<75> <^ wlj]77l(601)^ 3# wlnPf(601a) ^ ^} ^H. S]S.(601b)» 5L^>^ , #7l 

^ JSL S|S.(601b)2l ^ tiH 0 !^ 7 >«i *iff Bias* ^Hf-AS*), *}3.7) (601) °4 

<76> ^, ^H7l(611)^ ^71(605)21 JL^^g- 3#*}JL, ^7l 

*1H ^71(205)2] o)s. s.^^- i^-3rl-7l 2fli *\}o] Aljr Veil- Sl5.(601b)2l 

W>o] 7 >«i £-ff- ±£_£. Bias^l 9j7l-f-O.S^, ijLtt ^sj.^ ^ 7 ]^ ^^,) ol^. 
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<77> SEth tf-E- ^Al^cflA^ > £ 6<^1 w}<2}- ^-o], *}<y- ^#7](609)# ^> 

^^r7l (Analog to Digital Convertor)^. , ^l^H^l (611)°ll ^1 

°] ^7l(205)Sl *\}o] Vlpf^- tq^^ Aljr^ + ^ 

<78> £. 7^- €^ <>l^-§- *)H^-S^, *IH ^71(205)^ ol^- -ip^-g- iL#S)- 

<79> £ 7 o() W>Sf ^-O] ; i^o} ^Al^ofl tyS. J7^ J|L3Z ^3*Hr ^ 7l 

^ ^ A o v H1577K701), ^(703), ^ *IH ^-^171(705), £-^71(707), ^ % 

#71(709), ^ *1H 71 (711)1- S^tf. 
<80> a. rf^- ^AHlofl 4=. o}^ ji^ =s tM^H 91°]*], -f-H. ^Ei(703) 

^ ^B^(703a) ^ 7>ig o]=. ^s-7l(703b)# , 7 >^ ^7l(703b)^ 

-i: ^l<>lt^, ^ ^71(705)^1 ois. s-^^l ^Sl-1- ^ ^cf. 

<8i> ^ ^H7l(711)^ *H ^7l(705)Sl o]s. S-A^ ^#^>J7, 4V 7 ] ;g<g^ ^o}- 

#^71(705)^ o)^ m.^*. ti^>7l ^ *1H Vc2# ^-H ^EK703)5l 7><£ ojs. 

f^7l(703b)°fl ^7>^-o.^, ^ JL^ tf-IL ^71^1 o]s. JL^o] Qj;^ ^ 

-R-*m ^ 5^^- ^ XI cf. 
<82> £ 8 ^ ^oj. ^7}°) ol^- J^-fr ^#*>JL ( *)H ^71^1 ol^-o. sl^MHAl 

^ *lH*Hr ^Hl* £AltV l;^ol4. 
<83> ^, £ 2<H1 £Al^ >£^cq ^^AHHl 4= <^ ^^Hr ^7H1 

*)H ^71(205)1- £ 8^1 a>Sl- ^-ol ^711^ ^7] ^ i^^l 

^-S. ^^Vo.^, ^]a] ^^71(205)^1 ol^ ^ ojcf. 
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<84> £ 8<H1 zj-z}^ *1H ^7](205a~205c)s1 ^r^Hr *1H SlSMI 4^ 

*\3, ^-§- 7>*H, 4" ^(215a~215bHl ^7>5)^ *fl3 *1H ^SJ" Vc3<Hl 

<85> ^ ^*Ho.3.fe, ^oj- ^ ^ 7 |S] oj^-ol e ^=Hr 

rto]^?] o)*}^ o]s.ol ^oj- ^ ^7lS o]^- tiVcflS, ^ 

4^ 31*Rr StiLtl ^ ^-fofl^ -s)-- ol=.^. ^7>Al 71 71 o)^o] 3. 

<86> ^ 8<Mfe z\)o] ^7l(205a~205b)7> ^^^^S. ^^.S. 

353^, ^Ai^ofl *1H tflolH ifl^i ^ *)H 

^71^ ^2)-^ ol^-g- ^^j- ^ £ ojrf. ofl^cfl, LC-^3(LC-tank) *1H 't^HH 

^ lcH.S] TlsflAl ^^(capacitance) inductance)!- =t^# 7> 

^aI^o.s.m), *>M-oj ^oj. ^ ^7l» o].§-^ £SWz] ^ 

<87> M-o}7K £ 8<H1 ^tt o]S. S-^o] AJg. Cj-E- 7fl^ afl<H ^7l7> J£7>1 S| 

&iH4, ^Aloflofl 4^ , ZL ^7>Al7l7iq- ^A]7J ^ ^oj *>6J| Tfl 7>^^Cf. 

<88> £ ^ofl 4-^3, *)H ^71^ ^Sf^ o|S.o} Aj-71 ^gj-S. a. 

<89> SE^j., ^oj- *]H ^7121 Ol^. ^#^>J1 ( OH- S]J=«J]A1^ #oJ. ^#7}2) 
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1] 

^]7>5)^ *\3L ^ A2 QS. #3 tiling, <£ Al^^>ofl fl^*>7> #*fl*Kr 

^ ^JL-fr #3*Kr 3# »lH7l, 

>S-7l fl-* «ljE7H>H ^-71 41Jl«- ^£^<5->JI ^s^H *IH -il 

^71 -f-H igBHH #^5)^ *ll<H Al^ofl *fl°l 
*fl<H ^71, 

^-71 ^ *lH ^7loflA-1 #3^ Al^o^ £r^*H ^71 

^71 *H<H ^71^ *1H *|H ^oj-^ ^#*>^ ^oj- ^#71, ^ 

71 ^71^ o]^ S^o} 7^1 ^>J7, a o V 7 ] <fl>£ HlJjl^l , #7l ^ £ 

^71 *fl<H ^71 # o]± o]^Q] o}^ ^{6\^0,^ t # 7 ] o^V H}577l, #7l ^ 

H ^E), ^71 *1H <£^7l, £ ^-71 ^7lS ol-O^^l ifLncq Oj^-Ol ^^AJL ^ 

«■ ^ A o v -n^ ^ t^7l. 
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l^^ty 2] 

3] 

^"71 Jfl# «1^7]^ ^1 ^ V 7l *V*1 $5. oil ^ H> 

4] 

#71 7>^ O]^ ^7l» #71 ^^7)9] o)^ ^ 

[^T 1 * 5] 

^"71 ^#7]^ oj-^n-cl^^ ^B^ig. ^€ ifl# ZL^ -^5L ^71. 

6] 



41-26 



1020020075657 #^ H*}: 2003/11/20 

#7) *)H ^71^- 2 ^711- #7] *tM7HH °)y\ 

7] 

*I|11HI 5a<H>H, 

^^Hr °1^§: 7>^7l^ -n^ ^-S ^sK* ^7). 

^7>s)^ *fli ^!Jl ^ ^12 *!Jl ^ wlja^ji, <# ^Jl?_H1 3#*>7> $*fl*Hr 

*1Jl» #^*Rr ^ til^7l, -S-71 til^HH #^3^ ^7] °fl 3 

^i<h ^j^i #^3^ ^Hsi^ ^ ^ ^-7i 

2 ^]IS <£7HHr ^7l» £#*Hr ^ ^-H ^71^ T^H ^7l^ ^ 

^ °m 3# y o v ^^l 5a°H, 

^7} ^7} 9] ^Wll- ^«fl^l ^2 fc^lS ^^*>JL, #7] ^)o] X\3L3_^-B\ *\] 

<H 3#*Rr ^2 #31, * 
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XU #£.2) ^sHr, ^"71 XU &n ^ ^-71 X]2 #XHH xH ^oj- g # 

7l X]l ^ Xl2 <>l-g-*M ^7} XH ^71^ Xl^Vir Xl3 #7)1 

« JE^Rr XH ^7lS] ^2}-^ ^ ^ 

[^t^ 9] 

X]8%M1 ^<H^, 

^"71 ^<y- XH ^71^ XU ^7} Fin, ^-71 X| 1 ^H]7> Nl, 

A J"7l XU #XHH ^#5} ^1-71 XH ^<y-ol VI, #71 X| 2 ^Hl7V N2, ^"71 X|2 3 

#^ ^-71 XH V291 ^-f , 

XH ^7l^ ^sK= o]s. = Fin x (N1-N2)/(V1-V2) 
91 XH ^71^ ^BK= 3# 

[^^- 10] 

^[7>5l^ XI 1 *\5L ^ XI 2 ^^># HlJ]lS>Jl, ^IJl^l ^#*>7> ^Xl*}^ 

*fl*H ^JM- fl-S" «1H7], ^71 fl-S- «lJH7)o1lAi ^-71 ofl ^ 

^E^*>J1 o>^^^H XH #^*Br -t-H. #7] ^EHH t^TT 

XH #^£)^r ^2K- 01^.01 xH^tt XH ^71, 3 ^-7] 

XI <X ^71X1^ A]Jl^ ^ til XI ^ £-^*H °^o V UlJi77)Xl ^"71 XI 

2 ^1X5. 917}*}^= ^7l» i^Kr ^ 31^ -f-H. ^^Hr ^7lSl XH ^7)$\ ^ 

4^ y o^Xl 5£<H*1, 



41-28 



1020020075657 #^ 2003/11/20 
#7l ^ZLsL^E] *1H ^l^* *fl2 #7fl, 

#7l ^r^7l^ ^7} ^cHf-^-H, #7l #7l #^ Al^S] 

^T^Hr* ^2>^nV^ ^A^JE!, #7l *]H AlJrsLJfEi ^ajvg. Zj#*Hr ^3 #7fl 

#7l 7^12 #7fl ^ #7l *fl3 #7lHH ZfZj- Zj#£ *fl <H ^ Aj- 7 | ^ 

°l-g-*H, #71 ^71^ Ol^-g- 7jl#*Kr ^4 ^-7,1 > u] 

#71 *fl<H ^71^1 #7l #^ Aljro] ^Sj-^^ r,]^ ^2 ^^Hr* V}M*} 

-H, #7] #^ AlS^ ^^7> #7l ^ 2 ^-SHr &4 ^Htb 7>^ nfl?>*l ^71 ^2 ^Tfl 

^ #7] 7114 ^11- #4«Hr ^15 #711 

♦ ^71^1 °1^ 3# y o V ^. 

11] 

^10*oHl &<>H, 

#71 ^712] ol^-o. ^ ^ ^^7} Fstep, #71 XI 2 #71H1^ 

#71 VI, #71 ^13 #7lHH *\}o] ^oj-o] V2<?1 7$^- 

I 

XH ^7l«l ^s}-^ o]s. = Fstep/(V1-V2) 

o] t^H t^l7lSl oj^ « 0 l-^. 
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12] 

9\7}S\^ *\M ^ A2 tilH^JL, ^l^^Hl $\^7\7\ ^fl^Rr 

*W #^*Rr *)M7], <#7] *]M7M*\ #33^ ^7] ^ o||a) 

*IW -ilM #33^r ai^o^ ^iM^Tf ^i^ ^71, *j 

^2 ^JIS °l7>SRr ^7l» i^-*>fe JL^ ^^Hr ^71^ *H ^71^ 

-8-71 ^7l^ ^7] *\3LB\ ^71 7]^ *1 *M 

^^Hr ^ ^^171 aL ^"71 z\)o] All S w El ^ ^<y-i- 3#*Hr 2)12 #31, 

A cM *M ^71^ #7] AlJl^ ^S^T* #71 71^ ^K^H °^ 

^-7] *fl2 xfl^l ^3 #3HH ^71 *H *±<£ ^ ^-71 #^ °]-%r 

«H A o V 7l *)H ^712] ^B}-^ 3l#*Hr *|)4 ^Tfl 

1- i^*Hr 1^713 O]^- ^# « 0 >^. 

13 t 1 * 13] 

^111%H1 &<H*1 f 
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#7l *\)o] ^71^ ^^Hr °l^Br ^"71 *fl2 #31 ^ #7l *H3#3HH3 #3 ^1 

3L2l ^4^7} ^ Fl, F2°lZL, #7l ^12 ^Tfl ^ #7l ^13 #7fl 3#€ ^"71 

01 z}-z}- vi, V2°l ^-f 

*i<£ ^71^1 ^nf^ o]^- = (F1-F2)/(V1-V2) 

91 *)H ^7l«l ^^Hr W o V ^. 

14] 

^17>51^ A]S ^ *fl2 #Ji #3} 3l^h§: «1H^>JL, <£ -tlJlTj^l ^^>7> =^7l]*Hr 

^-f 3l A o V ^1^1- #^Rr $1# tilS7l, #7l «liIL7HH #7l ## ^1 3 

^E^^Jl tb^^H #^*>^ -t-H. #7l ^<>1H #^£l^ 

^l^^l ^1*H #33x7 ^T^Hr °1^-°1 *)H3^r ^ *fl<H ^71, ^ #7l 

*lH t^HH X±3L°) ^HHl A o V 7l 31 # V]M7}°]} #7] 

2 #5.3. 0 J7>*1-^ ^7l# If^r -H^ ^^Hr ^71^1 -f-H o|S.ol o. 

#7l ^71^1 #^ A]Jl^ ^3^7} njs^ ^efl^l ^5l-^7> 51 £^ ^ 

*fll #31, 

^lis^El *ih ^12 #31, 

A o V 7l §^7151 #71 £^«1» ^H^S.^), #71 *H ^71^1 #71 #^ ^li 

^1 ^^Hr-I- ^ ^^#€- ^sl-^1 71 ji, #71 ^JiS^Bl 3#*Rr ^13 # 

31, 
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#7) A]2 #7ll ^ ^7] *fl3 #7lHH 3#€ *fl<H ^ #71 ^^Hr ^ °l-£ 

*M. ^71 ^<y- ^7l^ ^sK- °1^# 31^1-^ *U #7ll, 

-H, ^"71 #^ ^l^S] ^SHr7} #7j ^S)-^ ^ ^Qj^V ^-§- 7}^ ufl 7 }^ A o V 7 ] ^2 #711 

31 ^71 ^14 #7111- #4*Rr *fl5 #7fl, ^ 

#7] *1H ^#71^1 #^ ^^Hr* -a^l-Ji, sfl^ ^SHMH^I # 

7l *lH ^#7l£] ^2}-^ o]S.^- # 7 ] ^1 *f| 5 c^Tjll- 711^]-^ 

-H, ^71 JL^ -f-H ^ ^>7l oj^-g- ^H*>^ *fl6 #711 

15] 

^ll4*oHl 

^71 ^7l^ ^^Hr °1^ #71 Fstep, #7l *fl2 #7lHH 

#71 t^H &<&°] VI, #71 ^13 #7lHH ^1-71 *|H ^i^^l V2# ^-f' 

^ ^ 7 )o] 0 ]s. = Fstep/(V1-V2) 

# *IH u o v ^. 

16] 

«y7>£l^ ^1 A] Jl ^ *|)2 -<0JL #2) V}M-5}51, <# ^jL#ofl $\<$X}7} €^fl*Hr 

#^Rr a 1^7l, #71 WlH7HlA^ #^5^ ^7l Jfltf oflei 
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#Jl» ^e^s>ji o>^^-*H *fl<H #JL-& #^*Rr -f-H. ^B], #7l -f-H. ^IeH*! 

*d°0- S^l^M #^£]fe Ajio] ^4^1- £^B)6\] ^ #7l ^# WlJ27lo1] 

#?1 ^12 ^JiS. 9l7\t}^ ^7l» S^sRr 3# JL*J ^-5. ^71^ oj^-ol ^ 

*1b} ^€ 7l^ ^sHMH #?l *1H Al^S^-Ei *H ^ ^#*>^ Xli 

#31, 

#7l *\}o] ^7}°) #7l ^3L9\ #7l 7l§ ^K^H u] 

"33 7lZL #7l *lH A]^^«-Ei £oJvg- ^2 #711, 

#71 afl<H ^7l^ #71 #^ ^*Hr» #71 7l§ ^sHMH ^lel A ^ 

€ ^ #2^ ?U #71 #SS^-El *)H #°*M: 3#«Hr ^13 #711, 

#71 *fl2 ifl^l *1l3 #7lHH #71 *W * #71 #^ Al^Sl ^^Hr* °l-§- 

«H #71 #<3- ^7121 711 #^ *IH #711, £ 

#7l ^# ^#71 21^ ^-H ^E^ °l^hg- ^H^S.^, #71 ^-5. ol^-ol ^30. 

S. <£^*}^ ^5}^ ^5 #711 

17] 

41-33 



1020020075657 2003/11/20 

^ ^sHr7> AA pi, F2°1jL, ^-71 X|2 £;X1 % #7} X]3 #3HH 3#€ -8-71 XH ^oj. 
<>1 AA VI, V2<y 

^ H ^7] a] ^s^r - (F1-F2)/(V1-V2) 

[3^* 18] 

XU ^li ^ X|2 ^IJ: #3 ylis^ji, <g= a1JltJ:<h1 ^#*>7} #Xl*Kr 

fltf -tl^l- #^Rr 3H> W1371, ^-71 ^ HlS7l^A-l ^7} ifltf o\}£\ 

Ai^l- ^b\^^}3L 91^ *lM 4lJL» #3*Rr , ^7l ^ #33^ 

XH ^IJ^l ^*>^ #^5]^ AlJl^ -S(-^ Ol^-O] XH^TT XH ^71, ^ ^71 

XH f^H^ f^S} Ajjro] ^HHl afe^ #7l V]M7}*\] ^7} X) 

2 H2L£. 917}?;}$= ^711- S.#*Rr JL^ -f-n ^4*r ^71^] Aj- 7 ] ^oj. ^ «V^] 7 ] 

3 ^sf^ ol^-ol ^^o.^. ^^*>£S. xH*}^- XH ^ofl flo^, 

7l§ ^HMH ^"71 XH ^JlS^El XH #<*M- 3#*Kr XI 1 #31, 
A o V 7l XH #^7l^ ^-71 #^ ^4^1- -*7l 7l § ^Sj-^ofl^ v] e) 

^r^Hr ^ ^^l7lJl ^71 XH A]J:5L^Ei XH ^-a-i- ^#*>^ XI 2 #Xl, 
^"71 ^ XH ^"71 #^ AlSSl ^"71 7l§ ^2}-^oflAi n] e] ^ 

€ ^ ^^Hr ## ^5|-A]7lJl ^7} XH ^OS^E^ XH 3#*Rr X13 #X1, 
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^"71 Tfl^ o)^^ ^ 7l§ ols.^ tilJE^Jl, #71 *lH ^7} 

ol^-o] OJjL H^iE^- ^o^^ ^5 ^711 

19] 

71118%H1 sa^H, 

#71 >fl«H ^M7l^ o]^ ^2 ^7^1 ^ #71 *fl3#7lHH<>} #^ A] 

^3H^7> Fl, F201J7, X| 2 ^ ^13 #7lHH #7l *fl<>| 

o] ^ VI, V2<?1 ^-f 

I 

^ *1H ^71^ ^sHr = (F1-F2)/(V1-V2) 

<?1 H <^. 
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Fout 
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[S. 3] 



301 



303 



305' 



Initialize block 



Fo = Fmin 



\ 



VLPF 2 # 
VLPF1 = VLPF 



307 y 



T 



\ Fo=Fo+Fstep 
VLPF 2 § 



T 



KVCOtFo] = Fstep/( VLPF-VLPF1 j 

T 



309 




3;1 1 



KVCO = KVCO[Fo] 
Kpd or Kipf M# 
Kpd or.Klpf £g 



313: 



or~:> 
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